A virosomal immunization strategy against cervical cancer and pre-malignant cervical disease.
In this study, we demonstrate that fusion-active virosomes, containing recombinant human papillomavirus type 16 (HPV16) E7 protein antigen, are capable of inducing a robust class I MHC-restricted cytotoxic T-lymphocyte (CTL) response against HPV-transformed tumour cells in a murine model system. Virosomes are reconstituted viral envelopes, which do not contain the genetic material of the native virus. During the reconstitution process, protein antigens can be encapsulated within the virosomes. In the present study, we used virosomes derived from influenza virus. These virosomes retain the cell binding and membrane fusion characteristics of native influenza virus, and have the capacity to deliver encapsulated antigens to the cytosol of antigen-presenting cells through fusion from within acidic endosomes. After immunization of mice with virosomes containing encapsulated HPV16 E7 protein, the animals developed a strong E7-specific CTL response as assessed by 51Cr release measurements and MHC tetramer staining of spleen cells. Immunization with E7-containing virosomes also resulted in E7-specific antibody responses. In tumour challenge experiments, immunization of mice with E7-containing virosomes prevented tumour outgrowth in >70% of the animals. Thus, influenza-derived virosomes with encapsulated HPV E7 protein antigen act as an excellent vaccine delivery system for induction of cellular immunity against HPV-transformed cells and represent a promising immunotherapeutic vaccine for the treatment of (precursor lesions of) cervical cancer.